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Abstract

To study the spatio-temporal variation characteristics of the ground and air temperature difference
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in the central region of Gansu Province, the daily 0cm ground temperature and air temperature data
of 22 national meteorological stations in this region from 1971 to 2024 were utilized, and a com-
prehensive analysis was conducted using methods such as REOF, Morlet wavelet, Mann-Kendll method
and regression analysis. The results show that there are obvious regional differences in the spatial
distribution of air-ground temperature difference, which is divided into area I, area II and area III,
and gradually decreases from south to north. The interannual changes were not significant in Zone
I and Zone III, but more significant in Zone II, showing an increasing trend. Zone I and Zone II showed
an upward trend from the 1990s to the 2000s, and then a downward stage in the 2010s. Zone III has
been in a slow downward phase with fluctuations since the mid-1980s. Currently, it is in the same
phase of an upward phase. The monthly variation curve shows a “unimodal” variation. The maxi-
mum and minimum values occur respectively in June and December of the current year, both one
month earlier than the ground temperature and air temperature. The maximum value is in summer,
followed by spring, the minimum in autumn and the minimum in winter. There is a long cycle of
20~25 years in Zone I and Zone II, and a long cycle of 15~20 years in Zone III. In addition, there is a
short cycle of about 5 years in region I and region II, and a short cycle of about 8 years in region III.
The mutation years of region |, region II and region III are 1980, 1978 and 2015 years respectively.
The correlation degree of the temperature difference between the ground and the atmosphere with
precipitation is higher in Zone I than in Zone III, and higher in Zone III than in Zone II. The correla-
tion degree is high in summer and autumn, and even higher in summer. It is relatively lower in the
annual period, and lower in winter and spring, and even lower in winter. The conclusion of this article
has reference significance for scientifically understanding the changes in the ecological environment
of the central region of Gansu Province.
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Figure 1. Spatial distribution of annual ground-atmosphere temperature difference
(Ts-Ta) in the central region of Gansu province from 1971 to 2024
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Figure 2. The first (a), second (b), third (c), and fourth (d) rotated loading vectors of REOF decomposition for surface-air
temperature difference (Ts-Ta) and their zoning (e) in the central Gansu region from 1971 to 2024
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Figure 3. Monthly variations of annual surface-air temperature difference (Ts-Ta)

in different sub-regions of the central Gansu region from 1971 to 2024
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Figure 4. Morlet wavelet analysis results of annual surface-air temperature difference (Ts-Ta) in different sub-
regions of central Gansu from 1971 to 2024
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Figure 5. Mann-Kendall (M-K) test curves of annual surface-air temperature difference
(Ts-Ta) in different sub-regions of the central Gansu region from 1971 to 2024
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